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YALE MEDICAL SOCIETY
March 8, 1954
ULTRASONIC MEASUREMENT OF BLOOD VISCOSITY. By Raymond Yesner
and Alfred Hurwitz, Veterans Administration Hospital, West Haven,
Connecticut.
A new technique for continuous measurement of viscosity is presented
with an analysis of viscosity curves from 67 normal healthy adults, and
from 10 normal adults, before and after 50 mg. of intravenously injected
heparin. Within a few seconds after administration, the effects of heparin
are noted in prolonging clotting time and flattening of the blood viscosity
profiles. The return of clotting timn;e and viscosity profiles to normal occurs
first in the heavier group, indicating that the dosage of intravenous heparin
should be varied with the individual's weight. In all cases the clotting time
returned to normal prior to the blood viscosity profile. A method of decalci-
fying blood has also been devised, the results of which closely parallel those
obtained with fresh blood. Such curves are reproduced in eight different
normal and pathological situations.
TRUMBULL LECTURE
February 18, 1954
THE INDUCED BIOSYNTHESIS OF AN ENZYME. By Jacques Monod,
Service de Physiologie Microbienne, Institut Pasteur, Paris.
The mode of synthesis of the Escherichia coli enzyme 8-galactosidase
(lactase) and its relationship to protein formation in general have been
studied. 8-galactosidase, a so-called adaptive enzyme, was induced by a
variety of galactosides. Not all inducers were substrates, and substrates
were not necessarily inducers. /8-galactosidase, which hydrolyzes f3-galac-
tosides to galactose and the aglycone, was found to have a molecular weight
of over 500,000 and in fully induced cells comprised approximately 5 per
cent of the total cell protein.
Two processes are involved in the synthesis of an adaptive enzyme: the
induction process which may correspond to the formation of an intracellular
"organizer" and, secondly, the actual synthesis of the enzyme from amino
acids. It was found that for every one molecule of inducer used, a consider-
able number of molecules of enzyme were formed and it was concluded that
the inducer must act in a catalytic manner. Adaptation could be shown to
involve the synthesis of a new protein. This was demonstrated by the
appearance of a new immunogenic cell component, its increase quantita-
tively paralleling adaptation. Unadapted cells contained a closely related,
enzymatically inactive protein. Although the concentration of this latter
protein decreased during adaptation, it is probably not a precursor of
,8-galactosidase.
Most of the experiments were carried out under "conditions of gratuity"
where the presence or absence of the enzyme ,8-galactosidase had no obvious
effect on cell growth. When a primary inducer, e.g. methyl-thio-,8-D-
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galactoside, was added to a logarithmically growing population, 18-galac-
tosidase formation started almost instantaneously at a maximum and con-
stant rate. Furthermore in the presence of these same inducers the amount
of 8-galactosidase synthesized constituted a constant proportion of the total
protein formed at all times.
A number of experiments in which isotopically labeled sulfur was
employed demonstrated the stability of f8-galactosidase; its synthesis is an
essentially irreversible reaction. No exchange between /8-galactosidase and
other cell proteins occurred under a wide variety of conditions and no
evidence for a "dynamic state" of proteins in E. coli was found. It was
suggested that the turnover of proteins, reported to take place in mam-
malian tissue, might reflect cell breakdown and resynthesis, secretion etc.,
rather than protein instability and exchange reactions on an intracellular,
molecular level.
P. B.
TERRY LECTURES
March 9, 10, 11, 1954
BECOMING. THREE LECTURES ON GROWTH IN PERSONALITY. By Gordon
W. Allport, Profesor of Psychology, Harvard University.
I. Horizons of Psychology
The goal of psychology is the interpretation of human nature. Locke as
the forerunner of present-day behaviorists and positivists (schools predomi-
nant in American psychology) postulated that the individual is born with-
out characteristics and that his individuality is formed on the basis of life
experiences. European psychology has been dominated by followers of the
Leibnitzian school who believe that the individual is born with an inherent
set of tendencies.
Becoming is a changing process and must take account of individual
variations. Of the inborn dispositions such as instinctive species tendencies,
genetic inheritance, and capacities which appear in the process of becoming
(learning, conscience, self picture) these last are particularly ignored by
Lockian psychologists and yet are the most important to growth. Freud
does consider these capacities but on the basis of his investigations con-
cludes that the process of becoming is essentially over by three to four years
of age. This is true only in pathological conditions where growth is retarded
by abnormal fixations. Normal development is not complete at that age and
is free to continue the process of maturation.
II. The Process of Individualization
Although earlier scientific psychology insisted that the introduction of the
concept of the soul would make psychology unscientific, more recently ego
psychology has re-introduced the self. The ego may well be considered as
the "style" of the individual, the proprium, that which is peculiar to each
human.
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Propriate aspects of personality are the center of becoming. These are
eight in all: (1) bodily sense, (2) self identity, (3) ego enhancement,
(4) self-extension, (5) rational activity, (6) self image, (7) propriate
striving, (8) cognative self. The course of becoming is guided by propriate
aspects, genetic groundwork, and opportunistic growth (adaptation and
learned skills). The proprium is the monitor of behavior and evolves
because the complexity of the human requires it. The time has come to
recognize an oriented concept of the self and its place in becoming.
III. Oriented Becoming
Conscience is the crucial agent in becoming. The prevalent concept of
conscience, the internalization of the policeman and parent, is true for early
stages of growth but obviously does not hold throughout life. We discard
earlier codes as we shift from inculcated habits to the proprium as the
provider of values. Value schemata and their origins and determinants are
now valid and important areas for experimentation.
This new psychologic orientation has much to contribute to our under-
standing of the religious nature of man. Religion is not (as Freud said)
merely the super-ego of childhood, the fear of a punitive God. It normally
develops beyond this through the efforts of the propriate aspects of
personality.
The unique element in man is thus developed in his effort to relate the
self meaningfully to creation. This is becoming mature.
P. B.
BEAUMONT CLUB
March 19, 1954
WATERHOUSE AND VACCINATION. By John B. Blake, Department of the
History of Medicine, Yale University School of Medicine.
Dr. Benjamin Waterhouse is credited with having effected the introduc-
tion of vaccination against smallpox in America despite the great opposition
of the public and the medical profession, as well as at the expense of much
personal vituperation. This is attributed to a great many factors, but
almost nowhere in the literature does one find any intimation that his own
actions supplied a real basis for the Bostonians' opposition. In March, 1799,
Waterhouse published a report on Jenner's Inquiry in a Boston paper. In
July, 1800, he vaccinated his son. Following the report of his success,
Waterhouse was deluged with requests from other physicians in the area
for a supply of the "cowpox matter." Dr. Waterhouse justified his refusal
to meet these requests by saying that he had developed his technique at
great pains and risk to professional reputation and so wanted to keep it
under his control to avoid a repetition of the early misuse of variolation in
Scotland.
At about this time, Lyman Spalding of New Hampshire entered into
correspondence with Waterhouse in regard to this matter. After several
exchanges it developed that Waterhouse would be willing to transmit some
of the "cowpox matter" to Spalding, for exclusive use in his locale, in
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return for one-quarter of the profit Spalding would realize for the following
fourteen months. Spalding agreed to this. The ire of the local physicians
was soon aroused by Waterhouse's apparent mercenary, monopolistic atti-
tude and success. John Warren wrote London requesting a supply of the
''cowpox matter"; Samuel Brown advertised in the paper for someone who
would donate matter from his vaccination "pro bono publico" and promised
to distribute it to other physicians free of charge and to vaccinate without
charge. He had no success.
Meanwhile, Dr. Thomas Manning of Ipswich had obtained some matter
from London. This marked the beginning of the free distribution of vaccine
in the United States. James Jackson, who had returned from London
bringing with him only a small supply of the "cowpox matter," which
failed to take, obtained some from Manning without any charge. By the
middle of November many physicians had a small amount and were freely
supplying colleagues. Though Waterhouse was obviously concerned with
maintaining his monopoly, he also appeared to be genuinely concerned
about the misuse of the vaccine. After the monopoly had been breached, he
renewed his attack on the use of spurious cowpox. He was given fresh
ammunition for his attack in the smallpox epidemic in Marblehead, which
was attributed to the accidental use of smallpox matter for vaccine by a
local physician. From this point on, Waterhouse seems to have acted on
entirely different principles. He became an active agent in the distribution
of vaccine in America and for nearly all of this work neither asked for nor
received any money.
Waterhouse's about-face in attitude cannot excuse his self-seeking
methods and tendency to self-glorification which caused him to ignore or
deride those whose work with vaccinia preceded or accompanied his. When
faced with the question of secret arrangements (e.g. with Spalding),
Waterhouse stated that this was a method for preventing the distribution
of spurious vaccine and that he did not intend to profit. His letters leave
no doubt as to the nature of this fabrication.
It should be remembered that Waterhouse was the promoter, and not
the originator of vaccination in America.
J. M. Q.
BIOPHYSICS SEMINAR
March 22, 1954
INFLUENCE OF TEMPERATURE AND PHASE STATES ON X-RAY SENSITIV-
ITY OF YEAST. By T. H. Wood, University of Pennsylvania, Philadelphia.
The action of ionizing radiations on biological systems has been explained
by the target theory which predicates a direct inactivation of sensitive bio-
logical units. However, since cells contain up to 80%o water, irradiation-
produced damage to water may be expected to play a large role in biological
inactivation. The various kinds of breakdown products of irradiated water
can diffuse to sensitive sites in the cells and act as biological "poisons."
Recently, a mathematical diffusion model has been postulated to account
for inactivation due to both the direct and indirect action of ionizing radia-
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tions. The radiosensitivity of haploid and diploid yeasts was studied to
determine the relative contribution of the direct and indirect effects of
irradiation.
The percentage of survival of x-irradiated haploid yeast cells is loga-
rithmically related to the dose, whereas the survival curve of irradiated
diploid yeasts decreases only above a threshold dose. The shape of the
survival curve of the irradiated offspring of their previously irradiated
diploid yeast parents tends to resemble the logarithmic survival of haploid
yeasts. This finding indicates that irradiation damage of one essential site
of only one chromosome of diploid yeasts will permit survival, but the
second generation will require only one hit of the corresponding site on the
intact chromosome. Consequently, the survival curve of the second genera-
tion reveals a "memory" of the direct inactivation of the chromosomes of
the irradiated parents.
The effects of irradiation can be modified by chemicals, oxygen tension,
concentration of unbound water, and the kind of irradiation used. These
observations provide evidence for the diffusion of poisons produced by the
indirect action of irradiation. The relative biological inactivation by direct
action alone was assayed by determining the difference in radiosensitivity
of yeast cells and T-2 bacteriophage between the liquid and solid phases.
Yeast cells and bacteriophage were supercooled in the liquid phase- to -10°
C. In this condition, diffusion of radiation-produced poisons in addition to
direct action could cause inactivation. However, in yeast and bacteriophage
frozen solid to -10° C. diffusion of poisons is inhibited. The radiosensitiv-
ity of both yeast and bacteriophage in the solid phase in which inactivation
is caused only by direct action is much lower than that of yeast and bacterio-
phage irradiated in the liquid phase. These findings provide cogent evi-
dence for both the direct and indirect action of ionizing radiations in
biological inactivation.
ALLEN S. GOLDMAN
ANATOMY SEMINAR
March 23, 1954
ENZYMATIC STUDIES OF HAIR PIGMENTATION. By Morris Foster, Os-
borne Zoological Laboratory.
The amount, kind, or distribution of hair pigment in the guinea pig is
controlled by six major sets of alleles, which include the yellow, agouti,
albino, b (black and brown), f (reduction of yellow pigment), and p (re-
duction of dark pigment) series. The dark character of pigment is con-
tributed by melanin, which results from the oxidation of tyrosine by means
of tyrosinase. However, measurements of the 02 consumption rates of
guinea pig skin homogenates indicated that there is not any simple correla-
tion between the amount or kind of natural pigment and tyrosine activity.
Our studies suggest that the rate of tyrosine utilization varies from cell
to cell. This tyrosine oxidation possibly produces diffusible products, such
as dopa, which can enhance the oxidation rate of slower reacting cells. This,
in turn, might increase the rate of melanin formation in the formerly slower-
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reacting cells, so that a chain-type reaction is established which can produce
a maximum stimulatory effect. These results are analogous to those of J. R.
Harrison, who found that by crowding together embryonic chick eyes in
culture, an increase in their pigmentation could be produced.
P. K.
CARDIOVASCULAR STUDY UNIT
March 23, 1954
THE METABOLISM OF THE HEART. By Richard J. Bing, Professor of
Experimental Medicine, Medical College of Alabama.
By combining catheterization of the coronary sinus with a modification of
the nitrous oxide method first developed for measuring cerebral blood flow,
both coronary blood flow and the extraction of various metabolites and
oxygen by the heart muscle may be measured. The results are yielding
significant information concerning the heart's metabolism.
It is found that (a) coronary blood flow, considering the vast amount of
work performed by the heart, is quite small compared to that of some other
organs and muscles; in the dog it is 80 cc./min./100 gm. of heart. The
uptake of oxygen by the heart from its blood supply is almost maximal,
9-10 cc./min./100 gm. of heart; increased coronary blood flow, therefore,
is the chief agency whereby the heart can obtain additional oxygen.
(b) Carbohydrates play a minor r6le as metabolic fuels. Both glucose and
lactose are only slightly utilized at ordinary, low blood sugar levels. With
increasing blood sugar levels, however, there is increased utilization. Carbo-
hydrate usage by the heart is decreased in human diabetes (though in-
creased in alloxan diabetes of the dog). (c) Certain non-carbohydrates are
more important as heart fuels, in particular fatty acids, which may be used
both via the Krebs cycle and for purposes of fat storage. Amino acids and
ketones are also utilized. In human diabetes, these non-carbohydrate fuel
sources are made use of to a still greater extent.
The above observations would suggest that the heart obtains extra
oxygen through increased coronary flow, and that it can use almost any
available food stuff in the blood.
Curiously, as the heart goes into shock, it spills out pyruvate, such that
the concentration in the coronary sinus is greater than that in the coronary
arteries. Various mechanisms to account for this are purely speculative.
J. c. c.
MICROBIOLOGY SEMINAR
March 23, 1954
PNEUMOCOCCAL TRANSFORMATIONS AND GENETIC EXPERIMENTS. By R.
D. Hotchkiss.
The stimulating work on bacterial transformation has supplied some of
the strongest evidence available at present pointing to a direct relationship
between highly specific desoxyribonucleic acid polymers and genetic factors
responsible for the transmission of hereditary traits.
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Since the initial studies of Avery, MacCleod, and McCarty on the trans-
formation of capsular type-specific antigens in the pneumococci, several
additional transformable characters have been obtained, including drug
resistance and carbohydrate utilization.
The more recent work has been concerned with examining the evidence
for a parallelism between the phenomenon of transformation and the classi-
cal genetic concept of inheritance. Studies on the transformation of drug
resistance (penicillin and streptomycin), and carbohydrate utilization (oxi-
dation of the sugar-alcohol mannitol), have shown the existence, in the
transforming system, of phenomena analogous to genetic linkage and
allelism.
In order to obtain information on the physiological nature of the trans-
formation process in the cell, conditions were altered so as to modify the
growth rate of the culture. It was subsequently found that cells underwent
periodic changes in their ability to become transformed, under the influence
of DNA transforming principle. These cycles, in some manner, appeared
to be related to the growth and division behavior of the cell. Particularly
interesting was the observation that during the period in which cells appear
insensitive to transformation, DNA transforming principle was actually
incorporated. However, the incorporation was only transient, in that these
insensitive cells lost their newly acquired characters after a single cell
division.
The important implication would seem to be that the DNA transforming
principle, in order to be retained, must enter the cell at a certain stage in
growth. It may be, for example, that in order to become integrated into the
existing genetic material, the transforming principle must enter during a
specific phase of the nuclear cycle.
S. R. SUSKIND
ARTHRITIS STUDY UNIT
April 15, 1954
THE ACTION OF SALICYLATES IN RHEUMATOID ARTHRITIS. By Edward
E. Fischel, Columbia University College of Physicians and Surgeons, New
York, New York.
Although salicylates were introduced seventy-five years ago, the proven
clinical efficacy of aspirin in rheumatoid arthritis is difficult to explain in
terms of its known biological and physico-chemical activities. These activ-
ities include antipyretic and analgesic actions, as well as an anti-inflamma-
tory effect in certain allergy-type diseases, which, incidentally, has never
been as great experimentally as clinically. Other effects, difficult to evaluate,
include a protein-binding capacity, increased permeability of collodion mem-
branes for electrolytes, lowering of the melting point of gelatin, inhibition
(if given in large doses) of hyaluronidase activity, an anti-diabetic effect,
increased protein catabolism, production of tinnitus in toxic doses, and
increased sensitivity to CO2 changes even in therapeutic doses. In a small
study we were not able to duplicate the reported lowering of antibodies.
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A pain-threshold-lowering effect is difficult to demonstrate experimentally
except in the case of headache. We feel that the theory that aspirin's basic
action is on the pituitary and adrenal glands has at present only tenuous
evidence.
The response of rheumatoid arthritis to aspirin, although much less than
that of rheumatic fever, includes relief of pain, greater motion of joints, and
possibly cortisone-sparing and anti-inflammatory actions. Although defini-
tive controlled studies are not available because of the disease character-
istics and evaluatory difficulties, a recent retrospective study suggested that
aspirin compared favorably with intra-articular Compound F, Corticotropin,
gold therapy, and Butazole in the treatment of rheumatoid arthritis.
M. C.
ZOOLOGICAL JOURNAL CLUB
March 3, 1954
GROWTH LIMITATION AND BIOELECTRIC POTENTIALS. By Gairdner B.
Moment, Department of Biology, Goucher College, Baltimore, Maryland.
Earthworms of the species Eisenia foetida have a definitive number of
segments at hatching. The removal of segments is followed by a three-week
regenerative period during which the original number, though reduced in
size, is restored. Beyond this period, further proliferation does not occur,
although the segments continue to increase in size. The same is true of cells
in the nephrostome and gizzard-muscle. Thus, there is some mechanism
which limits the final number of cells or segments.
Experiments proved the growing posterior tip of an Earthworm to be
electropositive. The total Electromotive Force that an individual could
generate was shown to be a function of the number of segments present, and
not of their size. Tiny worms, for example, produced the identical EMF as
giant worms of the same number of segments, although the amperage pro-
duced by the latter was considerably greater; (the same holds true for
electric eels). The EMF would drop upon removal of segments, and its
subsequent rate of increase corresponded with the rate of segment regenera-
tion.
There appeared to be a correlation between the decline in growth rate
and increase in EMF as regeneration progressed. For example, if the point
where segments were removed was more distal, the effective EMF was
higher and the rate of regeneration and increase in size were slower.
Child proposed a theory that explained growth in terms of dominance
centers. A new Hydranth bud, according to him, would develop at the point
where the shoot was sufficiently removed from the inhibiting power of a
dominance center. We would suggest the reverse: that differentiation was
able to occur because of an increase in the EMF to the point where further
proliferation was inhibited.
P. K.
431YALE JOURNAL OF BIOLOGY AND MEDICINE
March 24, 1954
CLOCKS IN ORGANISMS. By Colin S. Pittendrigh. Department of Biology,
Princeton University, New Jersey.
A truly endogenous clock is a physiological device marking absolute time
that is capable of being re-set or stopped by varying the organism's metabo-
lic rate. Bees, for example, may return to a feeding cup at a specific time
each day for a period up to four days. By subjecting the bee to very high
or very low temperatures, however, its clock can be accelerated or slowed,
respectively, although it is temperature independent at normal ranges. This
clock is of adaptive value for the bee, since the flowers exhibit periodicity
in nectar and pollen production.
Several 24-hour clocks are known in which timing may be highly precise
and relatively independent of the environment. These clocks represent
measuring devices which arise in circumstances where the animal is inter-
ested in an event being timed. If the target time (Tt) coincides with an
event in the environment which is poorly perceived and if there is a zero
time (To) which does occur with a perceptible event, and if the organism
can measure the interval from To to Tt, it will make sense for it to have a
clock. Indeed, it then has two clocks, one to measure 24-hour intervals (To -
To) and one which measures reference points within the 24-hour period
(To -Tt).
Drosophila shows cyclic activity, with the peaks occurring in the morning
and evening. Eclosion is also cyclic, occurring shortly after dawn. Cultures
kept in darkness show the same periodicity, so no external timing mechan-
ism is involved in maintaining the cycle. However, experiments have indi-
cated that the reference point for the first clock (measuring 24-hour inter-
vals) is the dark to light transition at dawn; one such transition serving to
set the clock. Flies raised in darkness from the egg stage onwards show no
initial periodicity, but a single shock of light will suffice to start their
cycle. The second clock which measures the interval between the dawn and
evening activity peaks or between dawn and eclosion) is temperature de-
pendent and may therefore vary. It is set with regard to a temperature
based on the previous day's heat increment.
P. K.
April 14, 1954
THE NATURE OF THE TROPHIC INFLUENCE WHICH NERVES EXERT ON
REGENERATION OF THE LIMBS OF THE NEWT, TRITURUS. By Marcus
Singer, Department of Zoology, Cornell University, Ithaca, New York.
The regeneration of the newt limb is of interest because the process
resembles the development of the embryonic limb, except that it occurs in
adult tissue and under adult influences. If the amputated stump is de-
nervated, however, differentiation and regeneration will not occur, which is
not the case in the embryo.
A micro-infusion apparatus was developed enabling various solutions to
be brought directly to the regenerating cells in quantities as low as .001 cc.
432
Volume 26, April 1954EVENTS
It was demonstrated that the use of this apparatus produced no artefacts
when used for up to eighteen consecutive hours.
The infusion of water, dyes, and acids and alkalies ranging from pH 3 to
9 had no adverse effect on limb regeneration. The use of substances which
normally block acetylcholine activity, however, e.g. atropine sulfate, re-
tarded regeneration. Choline esterase, which hydrolyzes acetylcholine, also
increased the delay in regeneration. From this, it can be concluded that
acetylcholine may be involved in the trophic mechanism of limb growth,
and a broader view of its function is therefore essential. It may be that the
concept of acetylcholine as a neurohumor rather than as a specific mediator
of neural impulses is more valid. If it can be proven that the trophic action
of nerves is related to acetylcholine as appears to be the case, then the two
functions of nerves, neural transmission and trophic action, can be shown
to be one; the transmission of impulses subserving the trophic function.
Experiments involving the infusion of acetylcholine into nerveless limbs
have proved inconclusive, with regeneration occurring in only one-fourth of
the cases. The use of embryonic juices, as well as repetition of acetylcholine
infusion, are sure to be instructive and are to be attempted shortly.
P. K.
NU SIGMA NU LECTURE
March 23, 1954
AMMONIA METABOLISM IN LIVER DISEASE AND FOLLOWING PORTAL-
CAVAL SHUNTS. By William V. McDermott, Jr., Department of Surgery,
Massachusetts General Hospital, Boston, Massachusetts.
The mechanism of "hepatic coma" in patients with severe liver disease
and also in patients with portal-caval shunts (Eck fistulas), has long been
puzzling to the medical profession. In this series, 100 patients with portal-
caval shunts were studied and found to exhibit the symptoms of ataxia,
confusion, mania, and even coma following the ingestion of protein, urea, or
ammonium chloride. The hypothesis that these symptoms might be related
to an "ammonia intoxication" syndrome was confirmed by finding markedly
elevated blood ammonia levels by the Conway micro-diffusion method
during periods of exacerbation.
The possible explanation is that ammonia upsets the Krebs cycle of
aerobic glycolysis by drawing off a-ketoglutamic acid to form glutamic acid.
Further, the administration of glutamate did permit some patients to
tolerate a larger protein intake.
The recommended therapy for these patients is to control and limit
protein intake, administer glutamate, and possibly to assist glycolysis by
administering fructose or succinate.
P. B., JR.
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